Chromosomal aberrations and sister-chromatid exchanges in tool and die workers.
Because tool and die workers are exposed to a number of potentially genotoxic agents, including mutagenic metals, polyaromatic hydrocarbons, and nitrosamines, and may be at increased cancer risk, the present study was undertaken to test whether chromosomal damage in peripheral blood cells is associated with work in the tool and die industry. Lymphocyte cultures were established from 27 tool and die fabrication workers from one manufacturing plant who had worked in the trade for more than 15 years. 15 of these workers also had some form of malignancy at the time of the study, but had not been treated with radiation or chemotherapies that could themselves induce chromosomal damage. The frequencies of chromosomal aberrations and sister-chromatid exchanges (SCEs) were measured in workers and the data compared with those of a control group consisting of 7 non-fabrication workers from the same plant and 8 age-matched community controls. In addition, the relative rates of lymphocyte proliferation were estimated for each group by analyzing the percentages of first-, second- and third-division mitotic cells after 72 h of culture. The results of the chromosomal studies show that tool and die workers have significantly increased frequencies of aberrations whether engaged in fabrication work or not, compared to control subjects. The frequency of SCEs and the frequencies of 1st, 2nd and 3rd division figures are not different among the study groups. Among workers who are engaged in fabrication, including those who are cancer patients, the frequency of more complex aberrations (i.e., interstitial deletions and small acentric fragments) is increased. In a five-year follow-up of these workers, 2 of the 13 workers with these aberrations developed some form of colon cancer. Whether the presence of interstitial deletions and small acentric fragments is related to the occupation of these workers, or is tangentially related to the development of cancer, is presently under consideration.